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TO STUDY THE EFFECTS OF OVERTRAINING ON REVERSAL AND 
NONREVERSAL SHIFTS OF CUES, 96 NORMAL (MEAN AGE = 117 MONTHS, 
MEAN IQ = 109. e> AND 96 RETARDED CHILDREN (MEAN AGE = 119 
MONTHS, MEAN IQ = 70.1) WERE TESTED ON A SIMULTANEOUS 
2-CHOICE DISCRIMINATION TASK. SUBJECTS WERE TRAINED ON TWO 
LEVELS (CRITERION AND OVERTRAINING). FOLLOWING TRAINING ON 
THE ORIGINAL TASKS WITH SHAPE, HEIGHT, AND BRIGHTNESS AS 
DISCRIMINANDA, THE SUBJECTS WERE TRANSFERRED TO A REVERSAL 
SHIFT (RS) , NONREVERSAL SHIFT- I RRELEVANT DIMENSION (NRS-ID) , 

OR NONREVERSAL SHIFT-NEW DIMENSION (NRA-ND) TASKS. SMALL 
TANGIBLE REWARDS WERE OFFERED. SIXTEEN SUBJECTS WERE TRAINED 
IN EACH OF THE 12 EXPERIMENTAL CONDITIONS. RESULTS IN THE 
CRITICAL TEST CONDITIONS INDICATED (1) A SIGNIFICANT SHIFT 
EFFECT (P IS LESS THAN .001), INDICATING THE RELATIVELY 
GREATER DIFFICULTY OF RS AND NRS-ID PROBLEMS, (2) A 
SIGNIFICANT TRAINING EFFECT (P IS LESS THAN .001) FROM 
OVERTRAINING FOR BOTH NORMAL AND RETARDED SUBJECTS IN ALL 
TRANSFER TASKS EXCEPT FOR NORMAL SUBJECTS ON NRS-ID PROBLEMS, 
AND C3) NO RELIABLE LEARNER OR LEARNER SHIFT INTERACTION 
EFFECT (P FOR BOTH IS LESS THAN .10). THE STUDY THEREFORE 
SUGGESTED THAT THERE MAY NOT BE A FUNDAMENTAL DISCONTINUITY 
BETWEEN THE DISCRIMINATION PERFORMANCE OF NORMAL AND RETARDED 
SUBJECTS. THE NEED FOR FURTHER RESEARCH INTO THE REASONS FOR 
THE FACILITATING EFFECTS OF OVERTRAINING WAS INDICATED. A 
SECOND STUDY INTRODUCED VERBALIZATION IN AN ATTEMPT TO 
INVESTIGATE ITS EFFECT UPON TRANSFER PERFORMANCE ON RS, 

NRS'ND, AND NRS-ID PROBLEMS OF 48 RETARDED SUBJECTS. RESULTS 
INDICATED THAT, WHILE VERBALIZATION SIGNIFICANTLY FACILITATED 
LEARNING THE ORIGINAL TASK (P IS LESS THAN .001), IT HAD A 
LIMITED FACILITATING EFFECT UPON TRANSFER TASKS. THREE TABLES 
PRESENT DATA, AND A BILBIOGRAPHY LISTS 11 ITEMS. (DF) 











h 



?S 

I* 




c\i 

CD 

to 

QO 




O 

Uf 






FIITAL REPORT 
.. ^oiect No . 6-8023 



Grant No, OEG 32-46-0200-6029 



?A- 4-0 



\ 



EFFECTS OF OVERTRAINING ON REVERSAL 
AND NONREVERSAL SHIFTS IN 
NORMAL AND RETARDED CHILDREN 



May 1967 




U.S. DEPARTMENT OF 
HEALTH, EDUCATION, AND WELFARE 

Office of Education 
Bureau of Research 






/ 















i. 






Effects of Overtraining on Reversal 
and Nonreversal Shifts in 
Normal and Retarded Children 



Project No. 6-8023 
Grant No. OEG 32-46-0200-6029 



Gladys Hiner 
Wayne Viney 



May 1967 



The research reported herein v/as performed pursuant to a grant 
with the Office of Education, U.S. Department of Health, Education, 
and Welfare. Contractors undertaking such projects under Government 
sponsorship are encouraged to express freely their professional 
judgment in the conduct of the project. Points of view or opinions 
stated do not, therefore, necessarily represent official Office of 
Evducation position or policy. 



Oklahoma City University 
Oklahoma City, Oklahoma 



U.S. DEPARIHENI OF HEALTH, EDUCATION & WELFARE 
OFFICE OF EDUCATION 



THIS DOCUMENT HAS BEEN REPRODUCED EXACTLY AS RECEIVED FROM THE 
PERSON OR ORGANIZATION ORIGINATING IT. POINTS OF VIEW OR OPINIONS 
STATED DO NOT NECESSARILY REPRESENT OFFICIAL OFFICE OF EDUCATION 
POSITION OR POLICY. 



ntr eduction 



Recent experiments have demonstrated superior reversal 
shift (RS) performance by fast learners as opposed to s.low 
learners (Kendler & Kendler, 1959) and norm.al subjects as 
opposed to retardates (e.g.^ Balia & Zigler, 1966; Sanders, 
Ross, (Sc Real, 1965). One explanation (Kendler, Kendler, & 
Wells, 1960; Kendler .Sc D ‘Amato, 1955) of these results as- 
sumes that faster learners develop a dimension speci:£ic 
mediating response during an original discrimination task. 
According to this explanauion, reversal of the positive and 
negative cues with the task specific dimension, as in an RS 
problem, should be handled v/ith relative ease because the 
mediating response is somehow relevant to the entire dimen- 
sion. If, however, a subject is required to learn a non- 
reversal shift to a new dimension (NRS— RB) or a nonreversal 
shift to a previously present but irrelevant dimension (NRS- 
ID) , the presence of the mediating mechanism would retard 
transfer performance. 



A related explanation (Luria, 1961) assumes that slow 
learners and retardates lack comiuunication between verbal 
and motor systems. The persistence of motor responses not 
connected to proper verbal cues could also result in poor 
performance in RS type problems. 

Another type of explanation has been proposed by 
Sutherland (1959) . Accorcing to this explanation two pro- 
cesses are involved in learning a siirtple discrimination 
problem. Sutherland's account as explained by MacKintosh 
(1962) states that "the t\/o processes are, first, the 
switching in of an analyzing mechanisra specific to a given 
stimaulus dimension, and second, the attaching or responses 



analyzer,- The better focused the 
probability of responding to re- 



to tne outputs or uni 
analyzer, the greater 
levanu cues. This explanation predicts that increased 
amounts of training on the original discrimination problem 
(resulting in better focusing of the analyzing mechanism) 
will result in faster RS perforraance. Although the results 
of studies on the overtraining reversal effect (ORE) are 
not equivocal, there is reasonable evidence that such an 
effect may be obtained (e.g.. Cross .Sc Tyer, 1966; MacKintosh, 
1962; Sitterley & Capehart, 1966; Youniss & Furth, 1965). 



The interesting aspect of the ORE phenomenon is that 
it raises questions as to whether dimension specific mech- 
anismiS or mediating mechanisms could be developed in slow 
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The apparatus consisted of a one-inch flat unpainted 
piece of plywood 12 inches wide and 18 inches long. This 
board v:as divided lengriawise by a perpendicular screen 
which was 12 incties high and 18 inches in length. The base 
and screen were rr.ounted on a swivel device making it pos- 
sible to turn the apparatus in a 360 degree circle. On one 
side of the apparatus v;ere uwo 3/4- inch depressions six 
inches apart in which a token rev/ard, consisting of a marble, 
could be placed. The depressions were felt lined for the 
purpose of minimizing any possible auditory cues. When the 
side of the apparatus containing the depressions was turned 
toward T, the token reward was placed in one of the depres- 
sions and was then covered with one of the discriminanda . 

The 12 X 16 perpendicular board served to screen E's actions 
so as to minimize any possible position cues. After the 
token reward and the discrrminanda ware in their appropriate 
places, the apparatus was -curned 180 degrees so as to face 
the subject, who was sitting directly in front of the experi- 
menter . 



The dimensions were shape, height, and brightness. 
Specific discriminanda included tall (5 inches high) and 

tumblers and 3 -inch wooden 



short (3-2 inches high} meta 

squares made of 3^-inch plyv/ood along with J^-inch plywood 
circles equated with the squares for area. There were 
black and white members for both shape and height discrim- 
inanda . 



-) 



Procedure 



All 



Sa were rur 



ana 

VJhen 



^ S. a 



individually in rooms which were quiet 
and ^ were always alone during testing sessions 



.... 



.rrived e/u 



.gwa an unaorma. 



the experimental room, he was greeted 
1 conversation. After establishing a 
friendly and relaxed atmosphere, conversation was directed to- 
wa.ro. uhe discrimination apparatus and a large collection jf 
small toys, trinkets, and prizes to be used as incentive. 



of our nonlearning subjects later raentioned that they were 
attempting to find a more difficulu solution to the problem. 
There were no I.Q. differences between ^s who learned the 
original task and those who failed to learn it. 

***The uangible prizes seemed to produce considerable 
enthusaasm and miotivation. 






Ss were given the follov/ing instrucmons 



are going no play a gan.e v.iiich is called "?ind 
the hidden marble." You V7ill notice that I can 
hide a marble in one or these v/ells by covering 
it with one or these objeccs. Your jOb wai.1 be 
to pick up the object under v;hich you think the 
ma,rb _3 is hidden. Hr you rand the rriurble, you 
nay put it in this conuainer (eacn S_ was given 
a plastic conuainar) and keep it until uhe game 
is over- If you don't find the marble, I will 
uurn uhe table around, hide the raarble again, 
and you can try again. ‘ You miay choose only one 
objecu au a uime and • — *e on jc;Cl. Oi. uhe gam^e is 
to win the marble every tim.e. After the game 
is over, you may trade your marbles for one of 



— 1 



lese prizes 



When it was evident that S understood, the testing session was 
begun. 

Reward, consisting of the marbles, was placed in the right 
or lef u wells on a random basis and covered v;ith the appropriate 
positive discrimdnanda. A control for run effects was uses so 
that if one object occupied one position for three successive 
trials, it was automatically changed on the fourth trial. 



Experimental Desicn 



The experiment was of the 2x3x2 variety with normal 
and retarded children, RS, RRS-ND, and NRS-ID problems, and 
criterion and overtraining. Normal S_c and retarded S_s were 
randomily assigned to each of the experimental conditions. 
There were 16 S_s in each of the 12 conditions. 

In initial training, a given subject might be required 
to sG_ve, for example, a circle-square (shape) problem with 
the square being the positive stimulus. If that S_ were as- 
signed to a reversal shift group, then the critical test 
problems consisted of a shift from, the formerly rewarded 
(square) to the formerly unrewarded (circle) cue. An NRS- 
ND problem might originally a.nvolve shape with the second 
or transfer problem involving height. A subject required 
to solve an NRS-ID problem who was initially confronted 
with shape (relevant) and brightness (irrelevant) was con- 
fronted with brightness (relevant) in the transfer task. 

In order to control for secondary reinforcement effects. 
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was given an 






itional 13 triaas ba'uora oeing snartea, 



C« 



j.n each 



of the 12 aMperiinantal conaauao-ns am oemuuauaons or 



tha discriirb nanda were utilized. Irmadiately upon 
coitpletion of initial training^ S.s entered into the 
critical test conditions withouu further instructions. 



Results and Discussion 



i-'ieans and SD 



*s for initial discriminations and 
transfer discriminations are presented in Table 1 



(sea Appendix 1) . Since iu was unlihely that transfer 



data v/ere independent of initial learning data, an 
analvsis of cover iance”^ was conducted. Because the 
data (based on trials to criterion) were heterogeniously 
vaname ana ra' 



, C a-CL b. 



ea , a _ 



anal vs; 



b*'' r' n \ 

COa. ; 



i" X 



2 ause the means and variances were cor- 
irans ferric. nion was performed. The 
ted a marxad trend for overtraining to 
transfer performance • (?=12 , 53 , df=l/179, 

An examination of Table 1 indicates that 






the effect of overtraining is faar_y consistent and 



not limited to RS problems or reoarded _3s, 
exception, likely attribuoabla uo random variation, 
wms the condition in which normal _Ss performed NRS-ID 
giroblems. There was also a significant shift effect 
(F=14o02, df==2/179, P<,0G1) indicating the relatively 
greater difficulty of RS and NRS— ID problems as opposed 
to RRS-RD problems. Interestingly, there we,s not a 
larce and reliable difference for the learner variable 



The one 



{F-3,C0, df=l/17' 



? < ,10; , surprising in view or the 



j-1, — 



f th 

and retarded S_s were selected on the 
cal ace instead of mental age. The 



norma- 

basis i.f chronolo_ 

only other condition v/hich approached significance was 



the shift X learner interaction (F=2.59, df— 2/179, P< 



. 0 ) . 



araining, shift x training, and 



-.Analysis of - variance based on performance on the 
second cask agreed with the analysis of covariance with the 
exception that the learner x shift interaction was signifi- 
cant" (F=6. 22, df=2/180, P<.01). 
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reliable 



learner 



errect ruay be 



ot ^3 on the Oasas or 
ity to solve the original discrimination problem 
trials- Thus, in addition to being selected on 



_L 0 "CO s 3 -M 0 c "c I- on 

tnenr aicc. j. ‘ 
within 75 

the basis of CA, _Ss were equated on the basis of original 
learning ability. It is of interest, however, uhat as 
m.any normals as retardates had uo be repla^t-d, evidence 
that failure to learn the original task was independent 
of the learner variable. 



•fhe failure uo find more uhan marginal significance 
in uhe learner >: shift interaction m.ay also be partially 
attribuuable to selection of ^s on the basis of original 
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rcicn or une learner x snitt: 
previous findings (e.g., Sanders, 



problems are more difficult 

o_ L-c;. j_ Uicci — sz.~‘ Ui-v_. — ..co.^tii iio L.en c wi ch unose 

studies indicauing slower ARS performance for fast as 
oo-oosed uo slow learners (Kendler & Kendler, 1959} and 



norma_ as opposea t 



,965 ) 



•'"O retarded subjects (Sanders, Ross & 
One possible reason for this discrepancy 



is uhau the problems uuilised in the present study were 
relauively easier than uhose used in the other studies. 
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i'he resulus of overtraining confirm the results, of 
ous studies (Cross & Iyer, 1956; Youniss 6 Furth, 
irepojTuan^' ^ iiacaxx.afa'can^ eizni ect of overtraining 
AS perforaiance . An additional finding is that 
raining also facilitates ARS-AD and ARS-ID perfor- 
Ihe fail'ure to confirm either hypothesis cori- 
ng overtraining raises questions concerning the 
uion of an analyzing m.echanism which is dimension 
fic or common only to norraal S_s . The effects of 
raining are more consistent with an error reduc- 
"cheory such as proposed by Harlov/ (1959) , than 
'factor theory such as proposed by Sutherland (1959) 
7 ‘s theory could predict a facilitating effect of 
.raining upon all three types of transfer perfor- 



It is of special interest that the difference which 
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Appendix 
i'enie i 





Means and SD ‘ s 


of Untransfor] 


:aed Trials 


to 






^ , . 1 ^ 
Criueraon ror 


all Learning 


Conditions 








Groups 




Original Learning 


Transfer 








SD 


iM 


SD 




RS (C) 


29.12 


22.00 


15.00 


12.61 




RS (OT) 


28.69 


22.34 


5.56 


5.02 


lR©’uc»]rQci. u3S 


NRS-NJ (C) 


22.62 


18.55 


5.56 


11.84 




NRS-ND (OT) 


19.44 


17.27 


.88 


1.31 




NRS-ID (C) 


43.38 


21.37 


22.25 


23.49 




NRS-ID(CT) 


31.88 


17.11 


10.81 


16.27 




RS (C) 


30.56 


22.46 


7.81 


7.15 




RS (OT) 


29. 5C 


21.98 


2.62 


3.24 


Normals 


NRS-ND (C) 


27.69 


18.69 


4.31 


5.55 




NRS-ND (OT) 


■ o. o c- 


17.50 


.81 


1.28 




NRS-ID (C) 


21.75 


11.80 


6.81 


9.01 




NxS— j-jj i'-'X ; 


22.25 


19.95 


7.19 


7.89 



The constant 9 was subtracted frora each S ' s score 
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Appendix II 
Table 2 

Means and Standard Deviations of Untransformed Trials 
to Criterion for all Learning Conditions 





Groups 




Initial 


Learning 


Shift 


Learning 






M 


SD 


M 


SD 




RS 


18.81 


14.52 


7.19 


6.71 


Verbalization 


NRS-ND 


12.44 


10.22 


5.25 


10.02 




NRS-ID 


19.25 


16.64 


16.75 


21.91 




RS 


29.12 


22.00 


15.00 


12.61 


No Verbalization 


NRS-ND 


22.62 


18.55 


5.56 


11.84 




NRS-ID 


43.48 


21.37 


22.25. 


23.49 
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- - "W , 


3S 


df 


Mean 

Square 


.F 1' 


{ Ve r ba 1 j za t ion ) 


4.34 


1 


4.34 


1.10 


B (Shifr) 


49.20 


2 


24.60 


6.21 .01 


A X B 


4.57 


2 


2.29 




Error 


352.52 


89 


3.96 





Based on Vx & 0.5 transformation 
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